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AEJIAM MSOBPETEHMJ^ M OTKPWTVlt^ 
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(71) SaflBMTejib: 

llHGTMrryr tcaraiiMsa CO AH CCCP. 
CneuMEUibHoe KOHcrpyiCTopcico-TexHOJiorMMecKoe 
6iopo Kara/iMsaTopoB c onbiTHbiM 

npOM3BOACTBOM. 

HayMHo-MccneAOBaTe/ibCKHM HHcmiTyT XMMMicarroB 
AHJi nojiMMepHboc MarepManoe 

(72) H3o6peTaTenb: MaiuKMHa A.B., 
^KOBJieea B.M.. rop6yHOB B.H.. HonoB 

A.B. . TMXOBa A.C.. CaAOBHMKOBa M.A.. BopHcosa 
T.B.. naBJiioxHHa J1.A,, CaaocTMH IO.A. 



(54) KATAJIMSATOP f\n^ CMHTE3A METMJlMEPKAnTAHA 

(57) 



HsoepereHne othocmtca k KarajiMTHMecKot^ 
XMMMM. B MacTHocTM K KaTajinsaTopaM (KT) Ann 
CMHTeaa MeTunMepKanraHa na weTunoBoro 
cnkipia M cepOBOAOpOAa. DoBWiueHHe 

aKTMBHOCTH M M36npateJlbHOCTM KT AOCTHraBTCfl 

BseAeHneM AonoJiHurenbHoro KownoHeHTa m 
HOBbIM KOJlUMeCTBeHHblM coAep>KaHMeM 
KOMnoHBHTOB. KT MMBeT cocTaB, Mac.%: 12.0 - 
15.0 Bonbct)paMaTa Kanun; 2,0 - 3.5 oKCkiAa 
6opa. ocraiibHoe - okcma aniOMMHHn. KT 
nonyMaiOT cMeiueHMeM BOAHbOC pacTBopoe 
6opHoR KMcnoTbi M Bonbct)paMaTa KaxiMS? c 
rviAPOKCHAOM ajiioMMHiifl jim6o cMeiueHkieM 

BOAHblX paCTBOpOB 6opHOfl KHCJIOTbl kl 

BOJibcppaMaTa KanMn c iViapokcmaom anioMUHUfl. 
jim6o cMeaieHMeiui boahofo pacTBopa eopHof^ 



KMcnoTbi cx> cMecbio cyxMX rviApoKCMAa 
anioMMHH« M Bonbcf)paMaTa Kanun c 
nocneAy»oineR TepMOo6pa6oTKO« npn 380 - 
390 OQ jin6o cMeiueHneM 6opHoR KMcnoTW c 
ruApoKCvtAOM a/iioMMHUfl. npoKa/iKOk^ npM 490 - 
500**C, npoHMTKoC^ pacTBopoM BonbcppaMara 
Kannfl. cyiLiKoft n npOKa/iKoi^ npM 380 - 390 **C. 
McnbiraHMe KT b npouecce CMHieaa 
MeTMJiMepKanTaHa m3 MernnoBoro cnMpra m 
cepoBOAOpoAa [MonHpHoe cooTHOUjeHne 
H 2S:CH30H = 1.8; ycnoBHoe Bpewfl KOHTaiaa 
18 - 25 c. T = 320 - 375°C] noKaabiBaer JiyMiuyio 

n|30M3BOAMTeJlbHOCTb (11.2 MOJlb/fl KT.H) M 

M36MpaTenbHOCTb no MeTM/iMepKanraHy 95 - 
97% (npoTMB 4,7 MomJn KT«h m 91%). 1 Ta6n. 
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(54) CATALYST FOR SYNTHESIS OF METHYLMERCAPTAN 



(57) Abstract: 

FIELD: catalytic chennistry. SUBSTANCE: 
additional connponent is added to the 
catalyst for synthesis of nnethylmercaptan 
from nnethyl alcohol and hydrogen sulfide 
resulted in the following catalyst 
composition: 12 wt % tungsten potassium, 
. 2-3.5 wt % boron oxide, the rest being 
aluminium oxide. The catalyst is prepared by 
mixing aqueous solutions of boric acid and 
potassium tungstate with aluminium 
hydroxide, or by mixing aqueous solutions of 
boric acid and potassium tungstate with 
aluminium hydroxide, or by mixing aqueous 
solution of boric acid with a mixture of dry 
aluminium hydroxide and potassium tungstate 



followed by heat treatment at 380-390 C. or 
by mixing boric acid with aluminium 
hydroxide followed by calcination at 490-500 
C, impregnating potassium tungstate 
solution, drying and calcination at 380-390 
C. Testing of the catalyst was carried out 
at hydrogen sulfide to methyl alcohol mole 
ratio 1.8:1 and at the temperature 320-375 
C, the conditional contact time being 18-25 
s. Catalyst productivity and selectivity in 
respect to melhylmercaptan (11.2 mole/h per 
1 I of catalyst and 95-97%, respectively) as 
compared to former data (4.7 and 91) is 
markedly improved. EFFECT: improved catalyst 
activity. 1 tbi 
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kl3o6peTeHMe othocmtcr k KaraJiMaaropaM 
Ann CMHTeaa MeTMnMepKanraHa tia MeiMnoBoro 
cnMpra m cepoBQAopQAa. MeninMepKanTaH 
nenneTCfl npenaparoM. McnoJib3yiou;MMcn b 
KaMecTse ncxoAHoro cbipbn ^nf^ nony^eniASi 
MeriiOHMHa. cenbCKOxoani^cTBeHHbix XMMMKaroB 

M npOMMX XMMMMeCKHX COGAMHeHMM. 

UenbK) ii3o6peTeHM5f nsnnercft noBbiiueHMe 
aKTMBHOCTM M M36i>ipaTenbHocTM KarajiMaaTopa 
3a CMeT AonoiiHiiTejibHoro coAep^sHMfl b 
ccx^raBe KaranHaaropa OKCkiAa Oopa npii 
onpeAe/ieHHOM coAep^aHtivt KOMnoHeHTOB. 

npMMep1.1 000 r rviApOKCMAa amoMUHun 
(nceBAo6eMMT, BJia>KHOCTb 22 Mac.) CMeiUMBaiOT 
B TeMeHne 0.5 m c pacreopoM 46 r SopHofl 
KMCJiOTbi B 380 MJi BOAW. HarpeTO« AO 60 °C. B 
nojiyMewHyK) naciy bboaat pacTBop 118 r 
6e3BOAHoro K2WO4 b 142 mji BOAbi. Harperoff 

AO 80 °C. \A nepeiuieuJMBaioT Maccy b TeMeHne 0,5 
M. Maccy c|)opMyioT m cyujaT Ha BoaAyxe npM 
KOMHaTHoi^ TeMneparype 15 m, sareM npii 
110 5 M M npoKannBaioT b tokb cyxoro 
BOSAyxa npM 390*^C b reneHMe 5 h. CoAep>KaHMe 
b Kara/iMaaTope, wac. K2WO4 15, B2O3 3,3, 
Al 20381,7. 

n p li M e p 2. 1000 r ruAPOKCkiAa anicMMHiin 
(nceBAo6eMkiT. Bna>KHOCTb 1 0 Mac.) cMeiunBafCT 
B TeseHkie 10 mmh c 100 r K2WO4 m AoGaannioT 
pacTBOp 50 r.6opHOi) KMcnoTbi b 692 m/i boabi, 
Harperot^ AO 60°C. CMecb nepeMeujkiBaK)! npui 
50**C B TeMeHne 1 m. Maccy ct)opMy»OT n cyiuaT 
Ha BoaAyxe nput KOMHaTHOM reMneparype 15 h, 
aareM npn 12Q°C 5mm npoKannBaiOT b TOKe 
cyxoro sosAyxa npn 380°C 5 m. KarannaaTOp 
coAep>KMT, Mac. K2WO4 12, B2O3 3,4, 
Al 2O3 84.6. 

n p M M e p 3. AHanornHeH npuMepy 2, ho 
Ha 1000 r ruApoKCMAa ariMDMHHUfl Cepyr 127 r 
K 2WO4 M pacTBop 30 r GopHOf^ KMcnoTbi B 700 
M/i BOAbi. CoAep>KaHMe b Karani/iaaTOpe, Mac. 
K 2WO4 1 5. B2O3 2,0, AI2O3 83. 

n p M M e p 4. AHa/iornMeH npMMepy 2, ho 
Ha 1000 r ruApoKCMAa antoMHHkiq (nceBAo6eMMT, 
BJiajKHOCTb 22 Mac.) 6epyT 118 r K2WO4, 50 r 

6opHOM KMCnOTbl, paCTBOpeHHOM B 525 MJl BOflbl, 

Harperoi^ ao 50^C. Cwecb nepeMeiunBaJOT npn 
45^C b TeneHne 0,7 m. Maccy cJjopMyjoT, cyiuaT 
npn KOMHaTHOM TewnepaType 15 m, npn 110°C 6 
H M npoKannBaK)T b TOKe cyxoro BOSAyxa npM 
390°C. CoAepJKanne b KaTarikiaarope, Mac. 
K2WO4 15. 82033,6. A(203 81.4. 

n p M M e p 5 (Ann cpaBHeHktn). AnajioniMeH 
npMMepy 2. ho na 1000 r n^APOKOkiAa antoMMMMfl 
(nceBAo6eMMT. Bna>KHOCTb 10 Mac.) 6epyT 126 r 
K2WO4, 25 r 6opHo£4 KHcnoTbi, pacTBopeHHoi^ b 

693 MJl BOAbi c TeMneparypoC^ 60°C. CMecb 
nepeMeiuMBafOT npM 40°C 1 m, ct)opMyK)T. cyiuaT 
M npOKankiBaioT, KaK b npMMepe 4. CoAepKaHne 
B KarajiMaaTope, Mac. K2WO4 15. B2O3 1,7. 
Al 2O3 83.3. 

n p H M e p 6. 1445 r r^ApOKCMA? aniOMMHiin 
(nceBAo6eMMT. BJia>KHOCTb 22 Mac. ) CMeiUMBaiOT 
c ropflMMM pacTBOpOM (60 ^C) 66.6 r 6opHoC^ 

KMCnOTbl B 550 Mil BOAbi B TGMeHHe 0,5 M RpM 

50 °C. Maccy 4)opMyjOT. cyujar npn KOMHaTHoi^ 
reMneparype 15 m. npn 110°C 5 m, 
npoicani/iBator npn 500 °C 5 h b roKe cyxoro 
B03Ayxa. nonynaKjr 850 r npOA/Kra, ero 
nponkiTbiBaioT b reMeHkie 1 h no anaroeMKocrki 



pacTBopoM 150 K2WO4 B 714 MJl BOAbi. CymaT 
npn 1 10**C 5mm npoKajiMBajOT npM 390**C 5 m b 
TOKe cyxoro BoaAyxa. KaranMsarop coAep)KMT. 
Mac. K2WO4 15. B2O3 3.6. AI2O3 81.4. 

5 npMMep7 (Ann cpaBHeHMn). AHanorviMeH 

npMMepy 6. ho Ann nponMTKM 6epyT pacTBOp 
94,5 r K2WO4 B 714 mji BOAbi. KarajiMaarop 
coAep>iaiT. Mac. K2WO4 10, B2O3 3,8. 
Al 2Q3 86.2. 

n p M M e p 8 (Ann cpaaneHMn). AHajiorMMen 
npMMepy 6. ho Ann nponnTKM 6epyT pacTBOp 168 
r K2WO4 B 714 MJl BOAbi. KarajiMsarop 
coAep^KMT, Mac. K2WO4 18.5. B2Q3 3.5. 
Al 2P3 80.0. 

n p 11 M e p 9. 1445 r rMAPOKCMA9 ajiioMMHMn 
(nceBAo6eMMT. BJiaxcHOcrb 1 0 Mac.) CMeiuMBaioT 
c ropnMMM pacTBopoM (60 **C) 63 r 6opHo£) 
KMcnoTbi B 545 MJl boau b TeMewMe 0.5 m npM 
50 *^C. Maccy ct)opMyioT, cyujaT npM KOMHaTHoR 
reMneparype 15 m. aareM npM 110°C 5 m, 

20 npoKajiMBatoT npM 500^C a toks cyxoro 
BOSAyxa. noTiyMaior 850 r npcAyicra. xoropbiit 
nponMrbiaaicr b reMeHMe 1 m no BJiaroeMKocTM 
pacTBopoM 133 r K2WO4 b 714 mji boau. 
KarajiMsarop coAepxMT. Mac. K2WO4 13.15. 
B 2O3 3.4. AI203 83.1. 

KarajiMaaropbi McnbiruBaioT b peaxuMM 
BaaMMOAeffcTBMfl MerMJioBoro cnMpra c 
cepoBOAOpoAOM B npoTOMHott ycraHOBKe c 
xpoMarorpac|)MMecKMM aHa/iMSOM npoAyicroB 
peaKL^MM. Bo Bcex onbirax MOJinpHoe 

30 cooTHOiueHMe H2S:CH30H paBHO 1,8. 
reMneparypa 347 350 **C. no peayjibraraM 
aHanMaa paccMMTbtBaioT rjiyCwHy KOHBepcMM 
MBTMJiOBoro cnMpTa(%): kojimmbctbo 
MeTMjiOBoro cnMpra. npeBpaiueHHoro b 
MerMjiMepKanran, moji. (BbixoA 

MerMJiMepKanraHa); MaSMparejibHocrb (%). 
paBHyio oTHouieHMio BbixoA^ MeTM/iMepKanraHa 

K KOHBepCMM MeTMJlOBOfO CnMpTa. AKTMBHOCTb 

KarajiMaaropa oueHMBaior no aejiMMMHe 
KOHcraHTbi CKopocTM, BbiMMCJieHHof) no 
ypaBHeHMK) 

2,3 f A 1 

= — ^'In^J' 

TAe K KOHcraHTa CKopocTM peaKUMii, c'**; 
X ycjioBHoe BpeMn KOHraicra, paBHoe 
OTHOiueHMio oG-beMa KarajiMsaropa (b mji) k 
oO-beMy raaooepasHbix CH3OH m H2S, 
nponycxaeMbix Mepea cjiof^ KarajiMaaropa b 1 c 
npM ycnoBMnx onbira. Mn; 

X BbixcA MeTMnMepKanraHa, ao/im eAMNHi^bi. 

npoMaBOAMrejibHOCTb Bbipa>KaioT b Monnx 
^ MerMjiMepxanraHa, nojiyneHHoro c 1 Ji. 
KaranMsaropa b Mac. 

Peayjibrarbi McnbiraHMn KaranMaaropoB 
npMBeAeHbi b raGjiMi^e. TTT1 

d>opMyna i43o6peTeHiin: 

KarajiMaarop Ann CMHreaa 
MeTMnMepKanraHa Ma MerMJioBoro cnMpra m 
cepoBOAopoAa, BKmoMaioii^M^ Bonbct^paMar 
KanMn m okcma anioMMHMn. or/iMMaioLMMi^cn reM, 

MTO. C UenbK) nOBblLUeHMn aKTMBHOCTM M 

M36MparenbHOCTM KaranMaaropa. oh 

AonojiHMTenbHO coAepxMT okcma 6opa npM 
cneAyK)Li;eM coAep>*<aHMM KOMnoHeHTOB. Mac. 

Bo/ibcjjpaMaT KanMn 12,0 15,0 

Okcma 6opa 2,0 3.6 

Okcma anioMMHMn OcranbHoe 
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Top no 
npMMepy 



CoAepjKaHwe b KaTa/iwaaTOpe. 

M ac.% 



K2WO4 



B2O3 



AI2O3 



BpeMA 

KOHTaK- 

Ta, c 



BfaixOA 
Mervm- 
Mepican- 
TaHa. 

HOA.% 



l/l36iipa- 

xenb- 
HocTt> no 

MeTMJI- 

MepKan- 
Tany, % 



Aktvib- 
HOCTb ica- 

Topa 
K-IO^ .c ^ 



npOM3BO- 

HOCTb» 
MO/lb MB- 
TMflMep- 

icanTaHa/1 
n KaraiiM- 

3aTOpB-H 



1 
2 
3 
4 

5* 
6 

7* 
8* 
9 

H3BCCT- 
Hblft 



15 

12 

15 

15 

15 

15 

10 
16.5 
13,5 
10,0 



3.3 
3,4 
2.0 
3.6 
1.7 
3.6 
3.8 
3,5 
3.4 



81.7 
B4.6 
83,0 
81,4 
83.3 
81.4 
86,2 
80,0 
83.1 
90.0 



ffns^ cpaBHeHMJ*. 



20 
20 
25 
18 
30 
20 
20 
20 
20 
39 



90 
91 
91 
90 
77 
91 
82 
90 
91 
89.6 



93 
93 
93 
92 
81 
95 
84 
97 
94 
91 



11,5 

12,0 

9,6 

12.8 

4.9 

12,0 

8.6 

11,5 

12,0 

5.8 



9,1 

9,2 

7,4 

11,2 

5.2 

9,2 

8,3 

9.1 

9.2 

4.7 
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